Abstract
Introduction

50
Methane (CH4) is the second most important anthropogenic greenhouse gas after CO2 and is 51 estimated to have 28-34 times higher warming effect than the latter over a 100-year period 
86
Here we demonstrate that unicellular as well as filamentous, freshwater, marine and terrestrial 87 members of the prominent and ubiquitous phylum Cyanobacteria, a member of the domain
88
Bacteria, produce CH4 at substantial rates under both light and dark, oxic and anoxic conditions.
89
Material and Methods:
90
Cyanobacterial cultures
91
Seventeen different cyanobacterial cultures were obtained from various sources and grown using 92 the media described in Table 1 . 
Culturing and treatments
108
To investigate the production of Cyanobacteria-derived CH4, 60 ml vials with 40 ml liquid and 20 109 ml head space volume (ambient air) were used and sealed with septa suitable for gas sampling.
110
For the 13 C labelling experiments NaH 13 CO3 (99 % purity, Sigma-Aldrich, Germany) was added 
150
Cultures were transferred to fresh medium before the onset of each experiment after which 3.5 ml conducted for each culture.
166
As negative controls ultrapure water as well as autoclave cyanobacterial biomass were measured 167 to test for non-biogenic methane prosecution by the experimental system (Fig. S2 ).
168
Methane calculations 169
Methane (and oxygen) concentrations were calculated using the ratio relative to the inert gas Ar 
259
Patterns and rates of CH4 production were investigated in seventeen cultures over several days of 260 continuous measurement of CH4 concentration using a membrane inlet mass spectrometry system 261 (MIMS). Our measurements, lasting 2-5 days, showed that CH4 production occurs both under light 262 and dark conditions ( Fig. 2 and Fig. S2 ). This is evident by a positive production rate at almost all 263 times in all experiments. Replicate experiments revealed that, while Cyanobacteria repeatedly 264 produced CH4, rates and patterns were not consistent, particularly so for production during the 265 periods of darkness. Often, a period with lower rates of CH4 production was observed between 266 light and dark phases ( Fig. 2 and Fig. S2 ). The latter is evidenced as a decrease in CH4 Methane production rates (Fig. 3) were calculated using the slope of CH4 profiles and were In open oceanic environments, distant from any coastal, the contribution of lateral transport from 316 anoxic environments is expected to nonexistent. Nevertheless, based on the emission rates of our 317 Figure 3 . Average CH4 production rates (µmol g DW -1 h -1 ) obtained from multiple long-term measurements (2-5 days) using a membrane inlet mass spectrometer. The rates are designated by colour according to the environment from which the Cyanobacteria were originally isolated; dark blue, light blue and green for marine, freshwater and soil environments, respectively. Black and red lines represent median and mean values, respectively. to the concentration of the dissolved gas. The ratio between the two masses was extrapolated 581 between 0 and 50 ppt and was used for calculating the CH4 concentration. 
